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UNITED STATES
ATOMIC ENERGY COMMISSION 4(:)(:)‘J$)-/

NEW YORK OPERATIONS OFFtCE

Health and Safety Laboratory
3SA:IEW

Dr. Forrest ;’iesttrn
U’.S. Atonic Energy
Livision of Biology

70 COLlJhlBUS AVENUE

NEW YORK~.NEW YORK

TELEPHONENO
PLaza 7-3600

Ilovember 16,1956

Commission

anti Xedicine”
‘ljO1Constitution Avenue, N. ‘W.
~iashington25, D. C.

Dear Forrest:.

I szzenclosing a copy of zhe recent Marshall

.,-
Islaaa Survey data for your information. Since the table-..

was prepared vie have received the informationwhich was

incomplete ana also several correctionswitn some of the

original data. Of most importance is the correction of

sample 3815 which was originally recorded to be too high

-1
by a factor of 100.

Sincerely yours,

L b

Ira B. Whitney
Assistant Chief
Analytical Branch

-- .
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Corrections in Table - UMFL-Post Redwing Marshall Islands %rvey %x@es
Novenber 16,1956

Since the table was prepared we have received the information which was
incomplete and also several corrections with SOEB of the original data.
Of’most importance is the correction of sample 3815wkich was originally
recorded to be too high by a factor of 100.

Invertebrates and Fish
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~. L. R. Donaldson, Direc
Applied Fisheries Laborato
Uhi’ *sity of Washington
Seatule 5, Washington
December 11, 1956

Comments on Sr90 in Land Crabs re.: Dr. Seymour’s letter of

December 4, 1956:

The Sr90 levels inland crabs can be expe,ctedto remain

constant (excepting physical decay) over a period of years.

This statement is based on the data resulting from repeated

collecti~ns at Belle Island, Eniwetok, during a period of two

years following Nectar test.

The radioactivity in the carapace (exoskeleton) due to

long lived isotopes remained approximately constant at a level

of approximately 10,000 d/m/g wet throughout a period of 23

months during which collections were made.

Radiochemtcal analysis of 15 samples taken at various times

during the collecting period, and three samples taken 35 days

before Nectar test demonstrated t.~t virtually 10@ of the

long lived isotopes was Sr
90

and its Y90 daughter.

The land crabs being omnivorous can probably be considered

an index of biologicall~ available strontium. However, the

ratio of the strontium to t~a%-in food items is * kno~----- -

Judging from the meager data presently available the radio-

strontium content of the crab skeleton is more than ten times.

that in land plants on a-wet weight basis and is more than three

times that in soil on a dry weight basis.

The data from the Belle Island collections indicates that

turnover of strontium in the land crab skeleton is rapid. The

5002flbl
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comparatively high levels of $rgo in

represent a condition of equilibrium

the carapace probably

with the available strontium

rather than an accumulation over a long period of time.

In muscle of land crabs colle~ted at Belle Island in

February

of 1956,
l@, and

and November 1955,and analyzed in January and I@rch ‘

Cs137, Srgo+ygo, and Ce144+pr144 accounted for 84~,

1$,respectively, of the total activity. In contrast

to the exoskeleton, muscle had a variable, though generally

decreasing level of long Uved isotopes throughout the post

Nectar collecting period at Belle Island. Whether or not SrgO

levels in the muscle were decreasing during this period Is not

known . Although there was a decrease from 90 d/m/g wet in a

single specimen collected in February 1955 to 60 d/’m/gwet

in a specimen collected in November 1955, experience has shown

that individual variation may account for such differences. ~

90 in muscle of iand crabs”fromValues of determinations of Sr

Kabelle Island, Rongelap Atoll, indicate that the Sr
90

level

is remaining constant. But here again individual variation is

great; the value for duplicate determinations of muscle from a

single coconut orab collected in January 1955 was 59~1.5 d/m/g wet

and the average of three samples of hermit crab muscle taken in

ihly 1956was 59~37d(rn\gwet.
) It should be clearly understood that

applies only to the land crabs and not to

crabs have lower levels of total activity

and contain little, if any, Sr90 (see for

Table A.3).

!H1020b2

the above discussion

marine crabs. Marine

than do the land crabs
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RESULTSOF ANAUSESPMMUWEDATMSL

- Fe- of U% a surreyteam

NavalRadiologicalDefenselaboratorycollected

fromtheU. S.

maples ofmarine
...’

life,land@ants, waterandsoil,andlagoa andoceanwateron

or nearselectedislandsin theH&shall group. Someof theCO1---

lectedsanplesweresentto HASLforfissionproductanalysis.

In somecasesportionsof spec-ns wexwretainedat NRDLfor inter-

laboratory cross-checkingpurposes. A conpletelistingof sanples

receivedincludingthoseselectedforanalysisis givenin Table1.

Themarine,water,andurinesampleswere

goodconditionbutmanyof thevegetationspecinmw

receivedin

werein a

severestateof decayuponarrivalat HASL. Furthermore,some

saapleswerereceivedunsealedso thatthecontentshadleakedcut t

snd were on the outsideof theirownandothercontainers.It,

was feltthatthiscouldbe a sourceof crosscontaminationin

(1) Forthisreasonadditionto thelossof theleaklngsaqles.

andbecauseof limitedtimeandmanpower,onlyselectedsanples

weresubjectedto analysis.However,allof themarineandvege-

tationsarplesreceived(withtheexceptionof coconutshell)were

wet-ashedusingnitricacid,dilutedto knownvolumes,andstored...-

\

-1-
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in polyethylenecontainers.Concentrationsarebasedon the

weightof themhterialat thetimeit wasreceivedat HASL. Con-

sequently,allradiochemicalandanal@icalresultsarereported

here in terms of dim or grams, per gramof materialas received

at HASL. Dr. H.Weisshasstatedvialetter(2)thatthewet

weightsof theplantspecbns werenotrecordedat thetimeof

collection.He hasproposedthattheresultsbe expressedin

termsof d/m/kgof materialas receivedat NEIL

For determination of totalhta activity

‘thesolution of wet-ashed material was transferred

an Sliquotof

to a glassplan-

chet,evaporatedanddriedunderan infra-redI.asg.Countswere

convertedto disintegrationsby appl@nga geontryfactorbased

on #o as a standard.A self-absorptioncorrectionwas alsoap-

pliedin eachcase.* Underthewet ashingandplatingconditions

used at HASLpossiblelossof volatilefissionproductssuohas

(3)~106-&@ icj avoided. Forpracticalreasons,

outer and$nner shellswere

tion.

dryashedat S06°Cprior

thecoconut

to.dissohl-

* For theparticularspecimntypeunderconsiderationseveral
valuesof activityvs.dryweightof theplatedaliquotwere
plottedanda smoothcurvefittedforthe oints. Another

7curve(basedon extrapolationto zeromass of activityratio
(A/Ao)was.dra~md usedfordeterminingtheself-absorption
correction.SeeFigures2 through8.

.- .

-2-
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lb proaedureoutlinedin ~617 was fofi~ed f~ tie

radiochemicalanalysisofSr90. The0s137analyseswereperfommd

by S. Tarrasusinga methodwhichtodatehasnotbeendocunuxWed.

It involvesthecoprecipitationof cesiumwithammoniumalumto

eliminatemixedfissionproductsaswellas potassium,thena final

precipitationas thechloroplatinate.Radiochemicaland grati-t-

ricyieldsof 95$%areattainable.

calciumby C.Baxterenplo@ngthe

method(~)●

Thesaqles wereanalyzed for

oad.ate-permanganatetitration

As a checkon radiochemicalpurity,betsabsorptionanalY-

seswerecarriedout by N. Hallden(5~on the0s137fractionsof two

pooledurinesa@es (specimms.collectedat Utirikand-q) ~

onewatersanple(HASL#3457),md onesoil(HASL#3M2). h each

caseCS137was positivelyidentifiedand&ere wasno evidenceof

other interferingisotopds.Theradioactivedecayof the~ ~ac-

tionsof theurinesanples

hours. Withinstatistical

half-lifewas observed.

was followedovera periodof onehundr&l

limits concurrencewiththe theoretical

Analyticalresultsareshownin Tables2 through6. The

errortermacconpan@ngeachabsoluteresultrepresents one etan-

darddeviationdue totheenor in counting.Theonlyavailable

interlaboratorycross-checkdataaregivenIn Table7. These

--

-3-
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resultswereobtainedfrallr.S. Cohnby phae on April~S 1956.

A follow-upletterfromDr. Cohn(6)&pressedhisideathatthe”

discrepancyin thebetacountprobablyliesin ~ ccmversimfkom

c/nito d/m.

forpurposes

againstSr9°

allowsthebest

ductsamongthe

~L ~d @o ‘- @o as a stand&rd in this case =d ;.

of conqmrison,theHASLresultswexwalso@andar&sad

. @ It is feltthatthe use of &o 8S “a Btiti :
●

.’ As an

8 areincluded.

. .

appro-tion of theenergyformixedfissim pm

availablelong-livedisotop6s(7)*

aidin evaluM.ngthesedata,Figure1 andTable

.. .... . .

.

--
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5*
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7.

mFEmmEs

MemorandumfromDr. J. H. Harleyto M. M. M.senbud,WMngelap

~survey&u@es fromNRDLn,April17,IW6.

Letterof May9, 1956fromDr. H. WeisstoMuard Hardy.

Memorandumfhm (3.Hamadato Dr. J.H. Harley,= Effectof -

theWetAshingTechniqueUsedat HASL on I&thenium VolatU.isa-

tionw,&oh 29$1956.
*

Privateccmunicaticm,Hr. I. B. Whitney.

%nalyzingBetaAbsoxptionGraphically to Identi& Emitters m~

J. H. HarleyandN. Hallden,Nuoleopics, Q 1, JOnusrY553

Mtter ofMay 2, 1956fromDr.S. Cohnto M. I. B. Whitney.

HASLLaboratoryReportS6-1,‘StandardizationandOperationof ‘

FalloutCountersn,N. A. HalldenandJ. H. Harley.
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TAME 1

NRDLMHALL ISLAW RESUitVEY - 1956

Sauples Received at HASL

(sanplea analyzed at HASL shown in parent-head.)

URINE CMMNISt& - 65 (23), reoeived 3/6/56

~ -37 (13)

Unicorg
Uullet
Surgeon
Damael
Sea Cucumbar
B1 . TiP Shark
Trigger
SIganua
Butterfly
Snapper
Squirrel
Parrot
Angel
Coat
Sergeue
Sea Baae

Crab_-n

Clam - 2

&lalJ 9 (k)

Coral 6 (6)

Rongelap :*
;.

1
1
1 (1)
1 (1)
1

,1
1

3 1

2

2 L W’

1 (1) ‘ 1 (1)

IANDPLANTS - 77 (111), received &/3/56

Cooonute - 26 (5) I 3 (3)
!

Portulaca 6 ~ 1

Pandanue - 16 (2) 3 (2)*

Papaya - 9 3

Arrowroot 1A (7) ; 2 (l)*

Senana - 2 I

Tar. - z

SOIL - 21 (13), received h/3/56
1131

3

1

2

2 (1)*

3 (2)*

LANCWATER- 7 (6), received lJ3/56

Well - L (IA)
I

cistern - 2 (1) \ 1 (1)

“ Lena - 1 (1)

SEAWATSR- U (l&), received b/3/56 ;

Eniae tok Enlwetak— .

1

I : [:]

I

]1

1:
1“
1’

1

1 (1)

~

1

3

2 (l)*

3 (3)*

1 (1) ~

ocean - 7 (7) ; 1 (l)* ‘l’tl)*: 1 (l)*

Lagoon -7 (7) 1 (1)” 1 (1)
*1

1 (1)*

URINE_ - 2h (21J), received 3/29/56
5 (5) ,

11(k!ajuro)

&

1

2

2 (l)*

3 (2)*

Sif o zUtirik,—

: (1
1
1
1
1

1

3

~

2

! (1)

(2)’

1[
i22)

2 2)

1

f

,

1

1

I
!

I

1 (l)* I 1 (l)* 1 (l)*

:

3

2

2 (2)

b (l)*

1

3

3

2 (l)*

3 (2)*

2 (2)

L (l)*

1 (1)* ; 1 (l)* 1 (1)*

10 (lo)

● Interlabora tory croes-check, ea~lee.

~

1 (1)

; (1)

1

1 (1)

lb(1)’

L

3

3

2 (1)”

?

!

I (2)*

(2)

L (l)*

1 (l)*

~ (9)

Kabelle

1 (1)

1
1
1
1 (1)

1

-6-
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NRDLMARSHALLISLANDREWFNEY- 1956

SELF-AEHXPTION_

mK

.n

. . . .. .

A/A.

Residm Weightsin Milligrams

!!j(mm



1.0
0.8

A/~ 0.6

0.4

1.0

0.8

A/A. 0.6

O.h

..&,

NRDL ?UF@MLL ISLAND -VEX - 1956

SELF-ABSORPTIONCURVES

Im

.

/@kJ

1.0

0.8

. 0.6

o.&

Residw Weightsin Milligrams
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INTRODUCTION

On March 1, 1954,

Islandsas a resultof a

Ground. At that time 82

falloutoccurredon someof’theMarshall

nuclear detonationat theEniwetokProving

people were evacuated from Rongelap

Atollsand 154from Utirik Island. ti June of 1954,the154

to Utirik. SinceMrch 1954periodicsurveyshavebeenmade

Is1.andsto investigate the degree of”contamination.

and Ailiginae

were returned

of these

Soils and biological collections were made on

Marshall Islands by the Applied Fisheries Laboratory

and around the

(AFL)of the Uni-

versity of Washington on k!arch26,1954,December18,1954>Janury 29)

1955,October 21-23, 1955,and July 1956;by the Naval RadiologicalDe-

fense-boratory(NRIL)on ~bruary1955and February1956. ~lw.es.

of thesampleswereperformedby AFL,NRDLandby theHealthand~fety

Laboratory (HML) of the Atomic Energy Commission. Surveys were also

made of residual activity in the Pacific Ocean by Health and Ssfety

Laboratory of the AEC and Office of Naval Research”fi l?ei~y-KY 1%5;

by the Applied Ftsheries Laboratory in June and September 1956..In
,,

addition, teems of medical e~erts from the United

cared for the Marshallese following their exposure

returned to reexamine the Rmgelapese at about six

and two years after exposure.

The purpose of this report is

findings from

tentionally

be understood

these investigatti~m.

to abstksct

In tiingso

States examined and

in March 1954,and

months, one year,

the highlights of the

there is theriskof unin-

quoting the original reports out of context.

that the original authors are not responsible

It should

forany

!HH12082



OFFICIAL USEONLY

such violations and if there be anY question it is recommended that

reference be-made to the basic

It should be noted that

laboratories is very difficult

documents (See references).

direct compar~s”onof the data between

dueto differencesin timesandplaces

of collection, and in counting. Further, the samples usually were not

identicalbutratherof thesametype(soil,coconut,water,etc.) and

tide variances have been noted even when samples came fromthesame

location.Addeddifficultieswereencounteredfn transportationsuch

as possible cross contamination and loss of water from biological

specimn. ‘

.

r

OFFICIAL USE ONLY

WIOZ083



OFFICIAL USEONI$Y

,...—

1. ~ GAMMA RADIATION

Gamma dose rates were taken periodically on s“everalislands in

the Pacific over

!lheattached map

abovetheground

approximation of

a time ranging from about two days to over two years.

is an estimate of the gamma dose rates at three f’eet

at D + 1 (one day afterthedetonation).A veryrough

the degree of contamination nmybe made by dtviding

these readings by four to arrive at units of gamma megacuries per

square mile. (The beta to gamma ratiovarieswithtimebutat one

daymaybe nearunity,so thesevaluesmayalsobe thoughtof beta

activities.)However,thegammadoseratesdo indicatetherelative

degreesof contaminationon theislandsandthereforeareusefulinthis

respect when evaluating the data

Graph One shows the decay

the Isl@nd of Rongelap. s~~r

islands in the Atoll and in nearby Ato3J.s(Ailinginae and Rongerik).

in subsequent sections of this report.

with time of gamma dose rates on

decay curves were found on other

The decay of activity of mixed fission products is assumed to foKlow ,

(time)-1”2 principle. !Chisis intended to apply to disintegrations of

atoms. However, in estimating the reduction of ga&a dose rates above

a plane with time there must be considered the changing numbers and

energy spectra of gamma photons released per disintegration, and the

effects of weathering. When computing the infinity radiation doses from

fallout that occurs within a few hours after detonation integration of
..>.

the (time)-1*2 curve gives a fair approximation ~ince most of this total

dose is accumulated during the early periods when this curve lies near

the theoretical gamma decay curve. However, in extrapolatingby (time)-12

OFFICIAL USE ONLY
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there may be a significant difference in estimating &se fates a ye&

or more after detonation and in estimtfng doses that might occur at

these later periods.
-1.2

This is because (time) is intended to apply

to disintegrations of atoms. However, in estimating the reduction of

gamma dose rates above a plane with time there must be considered the

changing numbers and energy spectra of gama photons released per -

disintegration, and the effects of weathering.

Dyxing the first two weeks after fallout there was no rainfall

and the winds were light. About the end of the second week a tropical

storm occurred. Fbr these reasons, a straight ltne was drawn for the

first two weeks followed by a break in the curve. The readings are

not

but

was

due

to be considered precise, due to the nature of such measurements,

the curves suggest that a much greater reduction tn contamination

produced by the first weathering events than for later ones.

The theoretical curve,of Graph One would flatten out with time

to the dpminance of Cesium-137 with its 33>earhalf-liie. .The

last survey of Rongel.apIsland in late July 1956indicates a range of

gamma dose rates at three feet above the ground of 0.2 - 005milli.-

roentgens per hour with an averageof 0.4mr/hr. The conttiueddrOP

in actual dose rates versus theoretical might be explained on thebasis

of the effects of weathering.

OI?UCIAL USEONLY
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II. GROSS ACTIVITY

Graph Two indicates the

Am Iand Plants

general levels of activity of edible

plants(Pa@anus,PEW-, breadfruit,=rowroot),arid

milX at Rongelap Atoll together with their decline of

time.k’

- !IkblesOne and Two show the analyses made by

first survey in February 1955? !thbleThree is based

1956 survey.4

coconut meat and

activity with

NRDL for the

on the Fbbruary

Tables Tbur, Five and Six shui the analyses by HASL.
5, 6

The high initial activity of the “edible plants” (Graph Two)

was probably due to surface contamination caused by the tirect fkllout.

The rise in activity after s.year after the fallout occurred may be due
.

in part to sampling and counting variances but probably results from ,

the ability of some plants to concentrate Cs137 (See Section Radiochemical

Analysis), or may represent a conditian of increased availability of the

radioactive fallout material to the plants. Initially the activity

in the coconut milk and meat uas less than other edible plants but

the rate of decline of activity has been less than for other edible

land plants probably due to the higher percentage uptake of this

longer-lived Cs
137●

-.\ .
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Gross Beta Activity in Plant, (’)(-)~ Samples

Gejen Enhvetak Eniaetok Rongelap 6ifoUcirlkMMep

Planr

Portulaca

Part PLANT!#b) (c/m/kE x 10-5)

87.4

11.0
2.32

2.87
2.64
1.27

.

2.87
1.90
4.98
1.,$3

3.1

.

.,

-

.

.
1.48

19.2

4.5
0.57

0.17
1.02
0.37
-

-

.

0;36
0.38
0.65

0:29
0.33
.

0;11

1.61
o,~8
0.29
0.73

15.4
0.94

3.05 1.26V41101e Plant . 1.71 1.38

0.03
0.C3

Stems, Leaves
Tubers

0.32 0.25
0.69 0.55

0.21
0.08

-
0.14Arrowroot.

Air Root
Leaves
Green Keys
Ripe Keys

1.05 0.32 0.96
0.15
0.10

0.08
0.21
:.:;
.

0.02
0.03

.8%

5.2$ 0J38
0.70 0.22
0.53 0.17

Pandanus

Ripe
Green
Leaves, T~unk

. 0.12

. 0.25
-. 0.09

0.11
0.09
C.X6

.

. O.&
0.06

Papa ya

Milk
M&;

Husk

0.54 0.63
1.;7 0.24 0.17
0.72 0.44 0.28

0.77

0.12’
0.08
0.06

0.57
0.06
0.02
0.09

Ripe Coconut

1.57 1.31 0.21

whole
Oil Otis
0.25 -

o.i3
0.08

o.&5
0.02
0.09
0.02

hlllk
0.07

Green C(morrisl
M~at
Shell
!i~,k
She!.1, Husk

0.80
0.48 o.i2

0.37
0.11

0.08
0.11

Milk
SpmtlngCocOrlu( Meat

Shell
Husk

0.71 .0.11 0.09 L
0.30 Oo(y (J.06
0J8 0.04
0.68 0.26 20?

0.76 0,79
0.40 . 0.12
0.41 0.35
1.57 0.88

4.7
0.09
-

Leaves
Cocon III Frond

L:’dves, Frond

0.86 ..
0.51 ..

0.84
0.23

1.66
0,11

-,

0.06
0.07
0.18.

..

Lea ve j, Staiks
T.I :() Tuber, Roots

wIrh Soil

0.06. .. .

0.19- .

(a) A 11 (.ounts’were correcled for rhe counting efficiency of SrgO-Y90.

(5) Gross bCIJ acllvlr Y of plant samples was determined in April 1956 and that of soil and water m

Nla\ I !l:lt;.
-----
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GRAPH THREE
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II. GROSS ACTIKCTY

B. Marine Organisms and Birds

Graphll!breeIndicatesthegenerallevelof activityin fishat

Ronge3ap Atoll and the decline of activity with t-.2

Tables Seven and Eight report the results of NR.llLanalysis for

the ~bruary 1955survey.3 Tables Nine and Ten are for the February

1956 survey.4 Tables Eleven and Twelve show the analyses”by HASL.
5, 6

-The”data showa significanthigher concentration of gross activity

in the livers of fish and in the crustacean muscles.

~bles Eight (a) and Ten (a) show the gross iactitity’in birds

?-- 3, 4
and fowls.

..> .
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TABLE ~

.Summary of the ~ross Beta and Gamma Activity in Birds and Fowl

Island and No. of WetWeight ActivltY(Mc x ldhissssefa)

Specimen Specirsserts ((0 ~ B Y

RorrileLapAtoll

Gejen - Terns
7XI-
Tibla
Carcass

2 163
46
10

115
10

#&
415

yJ
253

184Kabelle - Term
T
Tibia
Muscle

Carcass

13
23
22

~
300

Larkaredj - Terns

ZF

Tibia

146
37114

Jg
143

1140
268 6800

434 260
64 Iw

lU 20
15 8

Rongelap - Rooster
Skeleton
Muscle
Viscera
Liver
Heart

8270
120
51
6*
2

Skin
Lung

157 16
2

G

18 ‘
2

8470

Roisgerik Atoll

Eniwe ad- Terns
z
Tibia
Muscle
Cili~SS

-(c)

10
6

33
- ~.

175

2
9

NDA
14

~
317

BikarAtoll.—
Biiur- Terns

ZF
Tibia
Muscle

2 126
0
$

..> 40

9
1

14

Carcass ~ &

09 32

(a) pc are Lnterms of CoUUequiv~lent.
(b) No detectable activity.
(c) No data taken.

m
o . .

.
9
ma

Collections made about February 1, 1955.
~ta reported as of *rch 1, 1955.a
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II. GROSS ACTIVITY

c. soils

GraphZhreeshowsthegenerallevels

of Kabelle and Labarejd Islands of Rongelap

of activityin the soils

Atolls,as reportedby

AFL*2
Tables 13,13aand 14 report the activity

different depths for the February 1955survey,3

February1956survey.

indifferent soils at

Table 15for the

6
Tables 16and 1’7show the analyses by HASLO-

The data clearly hlicates the major portion of the”activity is

to be found in the top three inches of the soil. As suggested in SeC-

144 - J44
tion III, Ce

106
and Ru - ~lti -e Up much of the fixed

contamir.iationin the soils at periods of one: year and more after the

fallout occurred.

..>

●

OFFICIAL USEOMLY
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TAELE13

(NRDL)*
Beta Activity in Gore S&mples ofSoil

.
Bct8Activity (fY/rttin/g)

No. of
Island Cores l-in. Increment of 8011Caing

1s[ 2nd 3rd 4th 5th 6th ‘lth 8th 9th

Likiep

~,
Utirik

Rongelap

Bulch ‘

Eniaetok

La baredj

Kabelle

Lomuilal

Gejen

Lukuen

Bikar

Enm?tak

1

3

4

1

1

1

3

3

1

2

3

2

140 “40 40

1,250 480 240

6,600 2,100 570

10,800 7,100 7,200

57,000 24,000 4,300

42,000 33,000 29,000

43,000 30,000 10,000

53,000 48,000 26,000

37,000 37,000 8,000

35,000 40,000 13,000

4(000 740 250

16,000 7,500 3,000

NDA(a)
130

420

6,400

18,000

23,000

3,600

20,000

4,000

10,s00

170

2,000

NDA

100

230

6,800

26,000

19,000

2,000

14,000

4,400

10,000

120

1,800

.

160

160

12,000

2,300

1.000

3,400

10,000

100

1,100

60 25

200 150 50

11,000

180

4,’700

.27

160 100

(a) No detectable activity

● ‘Jiicc2Li0ns mdc atult ;e’inmary 1, 1955.
%ta reported as of ?.!iarch1, ljj~.

5002108
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. TABLE 13

(NRDL)*
Summar Y ofBetaActivityinGross SamplesofSoil

● . 8etaA~tMtY(P-Jmin/g)
Number

Island of Samples Depth of soil

Oto 1 in. 1 to 5 in.

Likiep 1 90

Uririk 4 960 550

Ror?gelAp 5 8,900 800

Sniaetok 2 48,000 640 “

ldtaredj 3 85,000 1,300

Kabelle 6 96,000 3,100

Gcjen 1 348,000 12,400

Mar 1 8,400 90

~!we~ k 1 12,000 240

Wollectiohs -de about .Ikbruary 1, 1955.
Ihtareported as of ‘Fizrch1, 1955.

4

fjomo~
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mBLE14

D@
mm Acdvlw (i?K/-J/d

(h)
Iaml

Ma@ap L&buedj Kabeik Kablle Kabsue

Otol

3’

6

9

12

18

24

30

86

, 40

12,400 130,000 7%000

1,s00 “ 860 6,800

110 960 L?oo

140 770 MO

WA (a) 160 40

70 120 70

“40 100

96,000

li,mo

400

%300

680

70

70

NDA

60

97,000

440

130

240

140

90

NDA

40

., ,

.

(a) No detectableSctivity

UCOllaCtionS tit) a~ti F&b=m 1S 1955.
I

Data raportad w Of lfam~ h 1955. .
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Gross Beta Activity in;, “fl,

,.
.’

● (

Cistern
Well

Ocean
Lagoon

,c-,~,-,..:-n- -a — ..- . .. * An
U.uo

NDA

Depth (in. .) ,..

0-1
12
18
24

NDA.
.

NDA

,. .,:..90-Y90* . .“;.;; ‘
@) AII counts were correc[ed for the co&t& efficiency of Sr~,..:, . .... ..,,*F. =:?;-$
(b) Grow beta activity of plant samples was determined .~A#:il 1956 and that ~ “‘ :’:.

soil and water i.nMay 19S6. ‘,““ “’,, ..Q,*-.-b” .-.; .$. ,,,.,
(c) NDA indicates no detectable activity.” ,: ‘~

.-
,. ‘..,,

‘1 . .
.

.,. A-_
.

. . . .

.*’
.

.

: ● ✎ “.”
.$

.:

,.-!’
.’.

.
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II. GROSS ACTIVITY

D. Water

Table Eighteen suggests a relativeQ high ratio of activity

associatedwiththefiltratewhichIsperhaps,notune~ectedsince

thefalloutmaterialconsistedprincipallyof calclumoxideandcal-

cium carbonate.
4 2 2

!llablesFifteen , Eighteen and Nineteen show the gross actitity

found in water sources. Table Twenty the analysesby HASL.6

I

.

OFEICIAL TJsPlONLY
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w 19

(~DL)*
Summary of Gross Beta Activity in Water

Mu Activity ($/rein/liter),

Sources of Water .

&eSn Cistern

Island
Lagoon Ocan

Side Side Top Bottom Well lkrrel Tree 8ole
Exposed Soil

F@file

Likiep ~A(a) NDA 12 NDA
Utirut 50 NDA 290 1,350 28
Rongelap 80 330 6,300 16,000 430 44,000
Busch 36. NDA
3niaetok - 460 260

14,000
23,000 ,

L8baredj 7,700 56 8,100
Kabelle 2,300 60
Lomullal 380 170

15,000

Blkar 37 28
Eniwetek 100

,“
170

.. -

(a) No detectableactivity ‘,

WoUecti~ BBde aboutl%bmary 1, 1955.
IMa reportedas of March1, 1955.

I
.50021 ,b -------
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Tables l?wenty-one

III. RADIOCHEMICAL

and Twenty-two show
*

ANALYSIS

the radiochemicalanalysis

made by AFL for the1954-1955surveys$andTablesTwenty--e, Twenty-

four and Twenty-five for theJuly1956survey.
7

lhtwo~lsoflgmd

15 feet fish muscle swuplm collected in late July 1956and analyzed

by AFL, no radiostrontium was found.

Tables~nt y-six and ~nty-seven show the radlochemlcal ardysis

made by I@DL for the lbbruary 1955survey,
3andTablesTwenty-eightand

Twenty-nine, Thirty, Thirty-one,and Thirty-twoforthe
4

survey.

Tables lbur, Ylve, Six7 Eleven, Twelve, Sixteen,

February1956

Sewnteen,

Twenty, Thirty-three,

analyses by HASL.

#
accounted

Thirty-four, Thirty-fiveand!Qlirty-13ixshow

foran appreciableportionof activityfound

in most of the plant life. However, in tezzusof .a potentialbiological ~
●

hazardthe strontium-90actiiityis of“xustInterest.

At oneyearpostdetonationIVRDLreports:“---Inmuscleand

viscera samples of theanimalsfromRongelaI,Utirik~andRongerikZ

#9 contributes approximately 0.5 percent of the total beta actititY●......

89. ~me tie
srgols present in an appraxinmtely‘1:1ratio with Sr

89
Hunter and Ballou calculations Indicate that Sr and ‘&9’ eachcontri-

buteabout2 percentof thetotalbetaactIvity at one@ar after..>.
fission,theredoesnotappearto be anyfractionationof radio-strontium

into the soft

radloactivit y

5002118

tissues. As

was found in

expected, most

the skeleton.

of theinternallydeposited

OFFICIAL USE0NL%
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137
‘fTissues of 8 few mar- specimen were analyzed forCE (37-nar

half-life) since this nuclide was present in high concentfit~orlsIn

waterand coconut milk from this area.

of the coconut crab contain significant

137
fraction of Cs activity was noted in

Thetissuesof theroo8ter.and
1~

amountsof CD . Avery hi@

themuscleof therooster(40

percent of the total beta). * Further radloanalysis of xmrine specimen
+

indicated that the rare earth group constituted few percent of the ““

106-m106
total be~ activity. Ru ~d &95.~95contributed the largest

percentage of the total beta activity.”

The ATZ reports:

II---The Sr90 values for food plants, except c~ontits,
collected in October 1955epprmclmate theoreticalporpor-
tionof mixedfissionproductsactivit

%
t 1.7years,4 per-

cent. Coconutscontained 0.1 percent Sr with appropriate
correction for time of collectionO---

11---~ contnistto thestrictly~ine forms,
%

coconut
crab,whichfeedsprincipallyon landplants,-d Sr levels .
of 3 percentin themuscleandM? percentti thehepato-pancreas
or liverjwherecalciumsaltsarestored..TheradioisotopesIn “

fromthecarapacewerefoundto consistentirely
&:9ec;%* .-.

It ---Radionuclidesof Sr, Cs, Ce and their daughters Ud not
account for the total activity in nmst (fish) samples analyzed.
Complete fission product analyses of samples collectedat
Eniwetok and Bikini Atolls indicate that non-fission-product
rad.iomclides may account

%!?
r more than half”of the total

activity=oms fish. & contributesone-fourthor moreof
thetotalactivityin sharkmuscleas determinedlyradiochemical
analysisand confirmedby folbdng thedecay.tf

(Zn@’ is not a fission product.)

The two year survey bfNRILcont~es to indicate the high

* See Sectioh IV

oFlncIAL USE Oky
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65
percentageof ~ in fish. UnMlseWcalizationIn the liverof ~ls,

n65 -S found distributed fairly unifa@..Y among the tissues. The

CoGO found m clams accounted for the major portion of the activity.

(The ability of clams to concentmte Co60 selectiw~ was verified by

laboratory experknts o)

The F rcentige of calci~ ~ tie soi~ ~~. ~~ a~i~ble ‘0 ‘e........

p~ts is not km.
The Sunshine Units reported are on the basis

that all of the calcim is avaikble. This provides

better knowledge iS @ined but i>~.~~~~ized tit-—,

for Sunshine Units probably are one to t~ orders of

a base line until

the gorre:~-.-lu?u?

mgnltude higher.

OF?ICIAJJ USEONLY
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!l!AELE21’

Radiostronti=, Radloceslm and Radiocerim-
Pragseod@Um In Biological Sa@es$
December 1954-Janury 1%5 (AIL)

Percenti@ of Total Activ2t37

81. ” 0.0 ‘

71●

0.0
28.

, RoW3’elaP Atoll
@$en #31 cooonut milk <0.1

0.0
?2.
0.0 .

Kabelle #37 Cauler a
#3CJ&tilk

$39 coconut crab
4.8
0.0

40.5
0.0
0.0

1.0
1.5muscle

#41 mullet muscle
<0.5

. 0.0
0.0

76.
0.0
0.0

0.0’
28.
26.

LabaredJ #29 oomnut milk
#42 tern bone
*3 tern bone

Menu #Ml dogtooth tuna
macle O;64.8

26. ‘
78.

0.0 0.0
0.0
0.0Rongelap

[

uoconut meat
8 coconut mlllt
2 pandanus fruit

34, Pam- -at
3 squash meat

0.0
0.0

<0.1 1.3 lg. 0.7
2.5 3.7 ~

-:::: ......3.5 51:”.–. ...–200
.:.

pte+uly 1955

.-

..-
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TAELE22

*W in Biological and Lagoon Bottm Saqlea
from Rongelap Atoll, October 1955 (m)

9’0Sr ,
mtal Percent

ActZvtW cHo$l
Sample d/m/H Y

Island
110 o“

Rongelap cooonut meat
pandanus fruit -

lg

morinda “
ubaredj arrowroot corm

40

2.1
4.6

, 3.2 .

Kabelle

mbared$

Labaredj

mbelle

Labaredj

mbelle

coc:nut crab muscle ‘
440

It ‘liver “’ 1,200
w n salts of,,cara~ce

“ cuticle
~~t cl~ mntle and muscle

1,700
ktdney 5,200

bonl,to muscle
150

liver 1,700
q bone 39J

Sqp=ggy 5#5g
goatfish muscle

‘tern muscle 61

lagoon bottom, depth

/

top .tnch M$ ~
of water 6’, fract%on 7th inch 25,000
contaitin8 particles
40.074HEUdxameter.

2.9
12 ●

so,
29.

0
0

0
0

<0.6
0
0
0
0

● Wet weight basis except lagoon bottm w~ch-~s on a *Y
weight basis.

.
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m.m 26
.

Radiochemical GompQsition of Residual Contamination
(NRDL)*

r
PercentageofTotalActivity Observed(a)

Material Radionuclides

Sr89 ~r90
,.

RareSarths ~r95w ~ulo6(b) c~137

Arrovmot

- Breadfruit

CoconutFrond

Coconut Meat

Coconut Milk

. .
Grass

Pandanus

Papaya

Coral

soil

Lagoon Bottom

Cistern Water

Ground Water

Lagoon Water

1.3 5.9 3.0 0.5 7.8

NDA(c) 6.3 50 19 NDA

1.2

NDA

NDA

1.3

.0.5

1.6

3.2

0.8

1.1

2.9

0.8

0.9

5.0 80 4.2 6.7

NDA 1.2 NDA

NDA 0.9 NDA

4.6 74 6.4

2.4 1.2 0.2

7.3 37 31

14 67 10

2.2 73 0.1

5.0 82 0.2

8.6 41 24

2.5 49 20

NDA

NDA

4.8

0.6

12!

4.5

23.3

13

20

16

4.0 76 9.7 ‘7.0

80

24

1.6

95

96

8.4

95

11

1.1

1.1’”

NDA

13

9.2

0.8

(a) Values as of 15 July 1955 (16 mos after the nuclear detonation).
(b) Nb95 and Rh106 may be calculated from the reported parent values.
(c) No detectable activity.

.

*Collections made about February.1, 1955.

.
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Average Relative ~~mposition of Nuclides in
Plants, SOil, and Water (~L)

. Relative Comr30s ition (P er cent

Source
No. of Total

Samples (-s 137 Rare st90 RU106

Averaged Earths

Plant Part

Portulaca Whole

PIANTS “

1 48.9 39.2 11.8 -

2.5 -sPapaya Fruit 1 - 79.8 17.8

Husk
Meat

Coconut Shell
Milk
Leaves

3 98.2 1.1
2 98.9 0.05
2 99.5 0.4
1 99.6 0.2
2 8.3 86.5

0.7 -
1.0 -
0.1 -
0.2 -
0.4 5.1

Keys
Pandanus Leaves

Air Root

2 92.6 2.2.
2 72.7 13.3
2 88.9 10.3

5.5 -
5.1 8.9
0.8 -

Arrow Root
Tuber
Leaves

1“ 75.4 16.8
1 11.7 83.9

1.0 6.8
3.0 1;4

SOIL

5.6 10,0Depth,O-1in. 2 0.34 83.8

Source WATER

Gistern
Well
Lagoon
Ocean

2 64.4
:’ : 100

,- 94.5
2 . 100 .

35.6 -
0-
5.5 -
0-

l!bbruary1956

..>.”

5002!33
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TAELE 31

Sunshine Units of Plant, Water and Soil Samples

PIANTS

Island SZZ Calcium ~W Sunshine Units
Weight Content (d/m/sample) (2.2 d/m Sr90/g Ca)
(s) (mg)

Portulaca

Papaya

Coconut Husk

Coconut Meat

Coconut Shell

Coconut Milk

Coconut Leaves

Coconut, Whole

ArrowrootTuber

Arrowroot Leaves
●nd Stalks

PandantssKeys

Pandanus Leaves

PmsdanusAir Root

Eriiaetok
Ciejen

Rongelap

Rongelap
Eniaetok
Gejen

Rongelap
Eniaetok
Gejen

Eniaetok
Eniaetok
Gejen

Gejen

Eniwetak
Utirik

Gejen

Eniaetok
Silo
Gejen

Gejen

Eniaetok
Eniaetok

Eniaetok
Gejen

Eniaetok
Gejen

223

23

240

200
23
360

450
160
190

90
120
85

140

35
36

3.’70’

305
280
103

15

180
215

10
32

-x
3%‘

---
10000~ 100 2.58X 104~ 25017tl

398

338

162
58
47

28
40
20

16
8
23

20

69
163

19.5

1140
383
114

385

86
134

65
43

23
14

5380~ 106

340~ 28
150+ 24
420~ 24

6140~ 120

322: 44

950~ 76
1200~ 190
4060:340

1801~ 960
200~ 320
635~ 520

25~ 18 706~ 500
NDA(a) o

NDA o’

41~ 21 955+ 500

197~ 37 1300& 250

NDA o

157: 22 3600:520 L

250~ 26 103~ 10
73~ 16 86~ 19
196~ 35 780+ 140

lo60& 50 5600~ 280
420~ 44 1400~ 150

4so~ 41 3200~ 300
NDA o

February 1956

-!!4WU34
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Sunshine Units of z, Water and Soil Samples

341
352’
350
360 .
268

WATER

SOLLS
sample Island calcium -of Soil (g) ~90 Sunshine Uniu .

( d/mAiterl (292 d/m Sr90/rz a)

Depth, (O-1 in. ) Ronge~P 316 3.3 x l@~ 1.3 x 103 4752

Gejen 5.26 X lC@~ 5.2X 103 7 X 103~ 70

Edaetok 2.1x 104* 2.2x 103 2823 “

Sifo 1.3x 104+ 1.0x 103 17:1

Eniwetak 5.8X 104~ 2.3X 103 7323

Lhirik 4.8 X 104+ 3.ox lo3 9226

C$stern Rongelap “
Utirik

.

Well Utirik
Uttiik
Eniaetok

Ocean Rongelap
Utink
Eniwetdk

Lagoon Rongelap
Eniwetak
Utirik

Calcium in Liter (m@

48
61

88
80

2300

352
408 .
402

436
1.37
441

Sr90[d/m/liter)

1180~ 10
20~ 14

39 ~ 10
NDA”
NDA

NDA
NDA
NDA

~90+ 68

NDA
204~ “L50

1.1x 104+ 230
147:104

201J 54
0
0

0
0
0

1882 68 ‘
o

2081150

5002135



...—

.
..

T&ble 33- See Table 4

Tkble 34- See Table 5

Table 35 - See Table 11
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. TABLE 36

(EASL)

m
M
32
20
2.:

m
●

*.1 : O.ti

qlota
i-l*t4
O.ox * 0.026

*y-
- Wamt -

.,

. .

.9

99

.*

. .

. .

0.W%6
0.2.95
.0.00201
*,W239
o.ouboO
h*
.
.
●

.
●

.
●

.
●

✎

●

●

✎

0.026* 0.W3 o.cuMoe

*~*T@J /’1’l&Ob?yw%&H
0.99 0.2101* 0.00? O.cuval
;? 0.206* o.02h 0.07U

0.061* Odd *0.0CM5

22)*L9
22 *as
~r ?ty

L2
:75 ~ 3

0.6* &w
to

m
l,b

1*2U

s
X-

L&u-%

mm%

n
O.w

20
o.%

y

0.L6
6)
0.s6

2ks
0.40

2AM-56

*LO-56

mm-%
X,m,

X,hu

EuL

r-33 I,2N, t-l+
x,21N. w.%

mnian

s.
●

220 :(

5s : 0.6

n.o : 0.9

%s-
0.29
0.31

t2Lwn at) IUL
I,2m

L90 :3.7 0.07

2s5 : Ill

w :0.512

1.s :0.07

0.32

0.35

0.16 0.3?
O,*

0.35
0.3$

0.56
G.Y4

(onad ob) NL
X*2M

: 2.9 O.u?
2 :1.1

s : 2.0 O.oa
20 : 0.57

Lo : o.b

&.5 20.1

O.* 0.03
a 2 ?.8 O.ti
31 :0.21

k.o:0.2

0.99:O.OJ

7.6:2.0 8.7

(- at) am
x,m.

o.%

0.Y5

l-u+w’”
0.32

O.m
9.12

S2S

0.)5

m
0.32

0.30

8 bs d 9-20-9

m.

Isotq=s, ~orporated, Uestwood,N. J.

Nuclear Science and Engineering, Pittsburgh,

Counting Y.hteSeptember - October 1956.
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Iv* INTERMLCONTAMINATION OF ANIMALS

At thetime

variety of animals

and representative

51k-53rd days and

of the flsllouton Rongelap Island there were a

present. These were left to live on the Island,
‘w..

numbers were collected on the ~th$ 25th~ 33r% -d

thensacrificed. !Td31esThirty-seven, Thirty-elght$

and Thirty-nine} show the relevazrt data concerning external doses to

the animals while living on the Islmd, and an analysis of their in-

8
ternal contaminantion.

Over 90 percent of

the ~eleton. At 8? days

beta activity of the pigs

percentmsreearthgroup.

tie activity in the body of mhals wap h

past detonation,

wa6 due to sr8?

Hc)wemr, it was

62 percent of

seven percent

reported that

the ekeletal

~lko ,andlo

n --In the sti

months period post detonation neitier sigcxLficant gross changes nor

pathological changes which could be definitely ascribed to radiation

.8
were detected la any of the aninals,

!EsbleForty shown the

6
two years postdeto-tiun.

percentof that of a rooster

activity of a rooster and

The gross activity in the

fromthe same

detonation. About 86 percent of the total
●

skeleton.

locallty at

rats collected

rooster was 40

one year post .

.- ,-
body activity was in the

.

.
Since these snl.ml.Srepresented interesting cases of liting ,

continwusly in a heavily contaminated environment, an knalyses was

made later of somei rats and

period (Thble I&ty-e ).9

nor precise but do indicate

strontium-gO.

!joo2138

a rooster colJ.ectedat the two year

~ese data are

the relatively

03’FWIALUSE

abviously not complete

low body burtin of

ONLY
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.RadiochemicalAnalysis of Tissues and Urine of Pigs from Group I Area.
on 82ndDay Post-Detonation

BetaActivit~- d~n#total S6Eple

Gross w ~ *UO
kunple Activity ST Total

x 10-3 x 10-5 x 10-> ?ere :Erth
x 10-:

qg #U (25*6 kgm)

Skeleton [tot[tl) 8890 56@ 1010
Liver - “ 31 O*AO 0.33 6.4
Colon f. Contents 12 fl.o 2*4 3.2

Lung (tdveoler) 1.5 0.22 0.20 &8
Stemach 1.2 “ 0.22 1.1 1.3

Intestine (Small) 2.3 0.62 ().~o 0.51
Kidney :.3 0.21 0.4.2 0.74
Remaining Tissues 690 . — ——

Total %30 %67 665 1020

UrineSample,24 hr 13 8.7 1.2 1.6

~ig#25 (22s7kgm)

Skeletin (fmtal) 8600 5100 530 69o

Liver 27 0.53 0.20 5.5 .
Colon & Contents 16 - 5.0 3.2 4.9
Lung (Alveolar) 1.1 0.26 0.23 0.33
Stomach 2.0 0.29 0.13 O*3O
Intestine (Small) 2.6 0.83 0.68 0.88
Kidney 3.1 0.14 0.19 0.52
Remainingtissues 220 — —

Total 8870 5107 534 , 702

UrineSahple,24 hm 6.2 4.4 0.40 f)*~4

sUmARY

ross BetaActivity Skeleton TotalBody Urine (24 hrs.)
s 89 .’. 62.0 5:.; 69.0
B: IJO 6.8 7.9
Rare Ikmth 9.7 .9:0 10.5

78; 5 73.5 87.4

AU values corrected for decay.

I
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Surnrnary of Gross Beta and Gamma Activity in
Rongelap 1sland Animals (NRDL)

. —

Radioactivity
No. of Average

Sarrrple. Samples Weight (d/m/sam~l~ (d/m/kg (d/m/a%$l~ (d/m/kg
(!3) x 10””4) x 10-4) x 10-4)’

——
x 10-4)

Rcxvtcr

Skcle-m

MUSCIe
Ga$trOlnlestlnal Tract
Llvt!r
Re:pirarpry Tract

Total Activity

RaI~

Skclctoll

ti~dd
●

Mi]scle
~avtri]llltesl]nal Tract
LIYCT
Rtisplra!orv Tract

Total A“tlVitY-.--— —
..-.— —- .- -—

1 ‘ 2250

560

1050

185

192

32

4 62.9

4.1
5.4

39
10
3.6
0.5

52
5.1
0.8
2.4

“0.2

60.5

0.73

0.15

0.03

0.32

0.08

0.03

1.34

93
4.9
4.3

12.5
8.7

179
36

7.5
3“.0
21.7
62.0

101
6.9
1.6
9.4
0.4

119.3

0.15
0.1
0.w
0.27
0.06
0.02

0.64

181
6.6
8.7
49.0
17.4

35.5 $
18
10.2
27
15.6
36.0

——
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TABLE41

ANALYSIS OF RATS AND A ROOS~ COL.LEC~D

ON ISLA~ OF RONGW FEERUARY 1956%

Rats Wet
~ ~ Srgo,s ample Ca/6m le(gm)

?Y&
WL.

1515Carcassw 44”.7

1516c “ 62.5

1517C “ 32*3

~ Does not include head,

Rooster

642 ’23 0.533

315~62 0.315

367~21 0.353

femurs, tibiae and viscera.

1510 Femur 26.0- wo 2 39 5.19

1510 Tibia 41.0 5702~ I.lg 9.50

H* my weight of 2 femur halves.

.

S-U**

545 2 19

453 ~go

470 ~27
.

105~ 3

.

*s. u.= 2.2 d/m Sr90
fgnCa.

fjo02143
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1g!55$a S=y was.nmde by the Health ~d

.

wing Febru=Y-mY> .

Safety Labo~tory of the U.
S. A-c Energy Colmnissim and the Office

of Naval Resear@ (Operation Tro~) of the Pacific Ocean extendi~ from,,

tie “W~~ Is- ~stfi across the pacific, north-d tO Jap%

then west to San

The Chart

p-on. Table

~anciSCO.
.

represent data on activity found in sea water ati

“~rty-t~ shows sam represen~tin data on actitity

represetiatiw data for marix 31fe.

Below is a s~y of some of theti conclmio~:

1.

2.

~a water =d P~*~ s~les *W ‘he ‘xistencew$e~i*-
spread low-leml actitity In the Pacific Ocean.
actitity ranged fra 0-570 d/_/liter and p-tin fr~
3-140@@/f$=t ‘@t “

There is some concentratim of the actitity in the n=in c~-
rent strem > such8s theNor& Eq=tirialCurrent.The
highestactttity was offthecoastofLuzon,averag@ 190
d/rein/literdownto 600m (April1, 1955).

Analyses of fish indicate no activity appr~chtig the
permissib~ level for foods. The highest activlty

=- fish ‘is 3.5 d/rein/gash, less than 1 percent of
the permissible level.*

4. Measwemnts of plankton activity offer a sensitive indica-
tion of act ttity in the Oce.

* ~sed on 2/10 m.p .C. of that for
atomic energy workers.

oFFIcm USEONLY
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on J@e I-l-pl)1956 another survey of redidctivity in the sea

fi~ and ~Wet& Atons by tie ~. Si~Ce June

the

was conductednear

surveywas cotiucteddurix the~r~ 1956 test series of deto~tio= ~

re~t ively hi~er activities mi@i be e~cted.

Table lbrty-five sum-

m=izes s- of the ‘-la ●

U It ~~ be ~+jed that me average (see--,--

separate report) activity V=IW for pwon is about 7}000 seater

than the average
surface w8ter Value.

“Olmcm USE ONLY
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‘:25(~;84/22
78/27 /

6312’

444219

! v27/1142
57/9

66/14

*

TROLL CRUISE

=-l-
. .

.60/ 3 I ~4i’8123 “ ENIWETOKATOLL,
P, RONGERIhATOL

57[69

138/60

48/21

.,
G!..8E
SLANC5

—.- -. —._-A— _ .._. ___
—-— .—— —- .——. —

---

. . . .
-.

Disintegrations per
per minute

500Wib

minute per liter of seawater/disIntemat ions

per gram of plankton. . .
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I ..
d/rnin/liter

jtations sample NW Depth ~_rn_. . . . .. ---
—.

Depth. m

Water SarnPles at ‘tations “

~ations sample No.

.. ----

d/rein/liter

51

210

120

45

160

96
36

(.320)

110
87
72

110

5 66
67
68
69
70
71
72
73
74
75
76
77

0
Y

L6
52
73
98

142
I 90
280
369
468
579

.?4

60
.

42

96

30

90
-

3

6

120

110

9
-

120
.

60

60

42
.

(-15)

57

84

36

66

87

18

24

160
27

0
0

45
36

100

0
8

24
43
64
98

128
169
250
340
437
552

‘1 3
4
5
6
7
8
9

10
11

-12’
13
14

Do,,btfU] Cast 66

726 .81
82
83
84
85
86
87
86
89
90
91
92

I

o“
9

25

44
63 .
85

119
155
222
296
370
468

L 18

19

20

21

22

23

24

25
26

27

28

29

78
(-66)

48
72

(::)
57
60
64

72

0 66
0

100
120

(-14:)
6

42
27

I 30
260

0

7 96
97
98
99

100
101
102
103
104
105
i06
107

9
27
54
76

108
154

~ 205
202
293
404
519

0
9
28
55
79
110
164

Pretripped

325
426
534
646

3 34
35

36
37
38
39
40
41
42
43
44
45

I

,
I

I
1

66
140

9
96

(::)
21

100
IM

I 00
qcl
.0Q

o
9

27
54
77

109
153
197
281
357
44~
552

8 112
113
114
115
116
117
115
11$
120

0
9

25
51
71
98

136
184
279
373
478
590

4 49
50
51
52
53
54
55
56
57
58
59
60

I
I

I

I

,
II 1(?I
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Radioactivity by Tissues oi Ycllowfin Tuna and Shark

from the “TROLL” and Other Areas. Values

I
in Disintegrations per Minute

per Gram Wut Weight.

i–.—.— .—- ------ — ... ..— .-. —— -—. — . . _- ——— — —.. -

l~e]iowfin Tuna

No. of Light Dark Bone

Area Date Fish

l“——--- -----–-—’

Skin Muscle Muscle Rib- Vert.

Off. Murotai

Off Morotai

i Off Morotai

[Average

,
IEniwrtok

i
‘ Ponape

/
Ishark

Stn. 4
I 9A

tAvrriigv

~,,iki,,i
I1
RIJIIg[.lap

,

I
I

4-1-55 0
4-1-55 3

4-1-55 2
*

2-12-55

12-16-54

3-14-55
3-18-55

3-18-55

3-18-55

3-L4-55

4-1-55

12-5.54

1 -~{)-rj~

12-1-%4

3 2

1 785

6

20
II
15

0
171

44

6 44

1 687

1 1 )20

19,16
4,9

10,21

i3

70

79

22
10
32
18
13
11

18

142

125

173

10,10
12,8

8,8

9

608

15
11
19
19
30
L6

4,24

0,0
9,22

10

LH6

101

Cartil;igc

0

4

0
9

8

G.1.

Liver Tract ~ionitff Gill
. .

9.,4 5

13,16 9

10,22 0

11 5

L8L0 L7.!

742

19
13
26
40 g

4
56

L7

671

d670 .lo~

1H9(I0 5n3

..

17 1()

7 6

6 13

10 Id

90

I
I

I

c,ir,.h;~rhtnll%i

m{. l.inoplv r us

I
I
I

!jo02148
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observed V~lXS of lhu Radiwctivi!y of Tissues of Itccf Fi*lieS by Art’i* ;Ind
Species from thr “TROLL” Collt, ~.tiuns. V. II IICS in Disintegrations

pcr Minutt$ per Gram Wt, t Wt. igllt.
-, —... .-— ----—

1 ruk Squirrel Damsel C,rouper Sltrgcott.—

Skin 48,16,4 s,29,38 26 4s 29,0,10,35,0
Muse Ic lZ,14,1b,l~,ll “ 4 9 16,12,14,10,7

Bone 10,32,3Y,42. O Ls 55 27.56,36,0

Li~rr 70,58,58,52,5~ 30 323 3s/6.72 ,15,307

G. I,. tract 33,28,31,10’18 49 . 10 76,47,47,57,65

Guam

Skin

Muscle

Bone

Liver

G.]. tract
Entire

Blcnny wra~s~ Siganid Snapper
—. -— —

10,18,24 71 44 21.37 1 3*2Z ZJ

14,12,12 17 20 17,19 17,11 17

28,45,13 40 44 66,43 5,33

126,27,31

14

408 310 116,68 86,51 19

105,82 L344 64 74,633 387,289 340

194,160,144,184,207 115,337,72 H,321

Parece Vela
———- —

Skin 4,5

Muscle 8,13

Bone 7,9

Liver 12,0
G.].tract 6,88

Entire ,, 85

Okinawa Butterflv Fish

Skin 17,0 6

Muscle 13,9 13

Bone 0,0 0
Liver 12,0 19

G.1. tract 10,15 20

Entire

Brotulid—-—

13,13,0,14,13.
15,15,9,12,14
38,30,17,0,17Z
36,65,98,138,81
10,12,9,79,132

335 20,1B

“Catfish” Cardinal

13,17,15,0,5

14,15 21,5,12,6,10

10.14 32,0,12,18,30

0,0,0,19,31

8.21 32.25,44,12,7

18,0,12
— ——



Average Value for fil St&~ione for Plankton$ Residue from Waterp

and FUtered Water ( less i?’”) as of Date of Collection (June ~~~)). 1%6

““-.

l%nkton
d/~g(wet)

71000 .-

0
.

25

50

l“M ‘

.—. — .—

Residue from Water Filtered Water ,Total

d/m/l $ cf T~td djm/1 f4of Tctal (i/m/l .

5700 58 Lwo 42

1(WO lj 7t3L0 81

1w 17 55CAJ 81

1.00 C& 2900 “IL!

1O(DO

6800 ,

9600

6800

3900

.

.
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